Stereospecific nuclear magnetic resonance assignments of the methyl groups of valine and leucine in the DNA-binding domain of the 434 repressor by biosynthetically directed fractional 13C labeling.
Stereospecific 1H and 13C NMR assignments were made for the two diastereotopic methyl groups of the 14 valyl and leucyl residues in the DNA-binding domain 1-69 of the 434 repressor. These results were obtained with a novel method, biosynthetically directed fractional 13C labeling, which should be quite widely applicable for peptides and proteins. The method is based on the use of a mixture of fully 13C-labeled and unlabeled glucose as the sole carbon source for the biosynthetic production of the protein studied, knowledge of the independently established stereoselectivity of the pathways for valine and leucine biosynthesis, and analysis of the distribution of 13C labels in the valyl and leucyl residues of the product by two-dimensional heteronuclear NMR correlation experiments. Experience gained with the present project and a previous application of the same principles with the cyclic polypeptide cyclosporin A provides a basis for the selection of the optimal NMR experiments to be used in conjunction with biosynthetic fractional 13C labeling of proteins and peptides.